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Comparison of dimensional reduction of PCA and LDA techniques in
laser induced breakdown spectroscopy data classification with SVM
method

Yashar Ahmadi Alinasab, Marziyeh Hemati Farsani, S. Mohammad Reza Darbani

Optics-Laser Science and Technology Research Center, Malek Ashtar University of
Technology, Isfahan

Abstract- Dimensional reduction is a technique used to increase the accuracy of the classification model. In this
study, the effect of dimensional reduction by Principle Component Analysis(PCA) and Linear Discriminant
Analysis(LDA) on the classification of laser-induced breakdown spectroscopy(LIBS) data of iron-chromium-
nickel alloy samples was investigated using the Support Vector Machine(SVM) method with two linear and
Radial Basis kernel(RBF) functions. For PCA method, classification results for SVM method with linear and
radial kernels were %100 and %98, respectively, and for LDA method, these results were %100 and %68,
respectively. The results showed that the PCA method was more effective than the LDA method in this field.

Keywords: Support Vector Machine(SVM), Laser Induced Breakdown Spectroscopy(LIBS), Principle component
Analysis(PCA), Linear Discriminant Analysis(LDA), Kernel Function
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